An undifferentiated abdominal sarcoma was removed surgically from a koi carp. The diagnostic procedures, including radiography and computed tomography, and the procedures for general anaesthesia and the surgical approach for a celiotomy in a fish are described. The gross and microscopic appearance of the tumour is described and lustrated.
Left to right lateral and right and left lateral decubital (horizontal beam) whole body radiographs, caudal coelomic cavity ultrasonography and computed tomography (cT) were used to characterise the coelomic mass and localise the organ of origin.
The fish was placed directly upon a plastic-covered film cassette (Dupont Ultravision UV-G; EI duPont deNemours) to obtain the right lateral view and on a plastic-covered platform for the right and left lateral decubital views. A large, lobulated central to right-sided soft tissue mass with focal faint mineralisation was visible throughout the length of the ventral coelomic cavity. The mass caused focal dorsal displacement of the caudal compartment of the swim bladder. The mass extended to the right of the midline on the right lateral decubital view and caused leftward displacement of the cranial compartment of the swim bladder on the left lateral view. It was considered that the mass might originate in the liver, gonads, gastrointestinal tract, or spleen. An ultrasound examination (Acuson) was made with the fish out of the water and restrained by the clinician. A 7 and a 5 MHz transducer wrapped in plastic were used for the examination. A mixed echogenic mass with areas of reflective hyperechogenicity (mineralisation) was visible in the central coelomic cavity. The mass was not highly vascular, and differential diagnoses included neoplasia, granuloma, hyperplasia, abscess and, less likely, haematoma.
A non-contrast helical CT (Sytec SRi-General Electric) scan with a pitch of 1 (5/5) was made of the coelomic cavity. The fish was placed directly on the cT gantry in right lateral recumbency. The scan took less than four minutes, the maximum time for which the authors consider that a koi can remain out of water without respiratory assistance. A large mass encompassing the ventral coelomic cavity was identified. It extended from immediately caudal to the cardiac silhouette to the most caudal aspect of the coelomic cavity. The mass was central and to the left of the midline. The gastrointestinal tract was displaced caudally and to the right (Fig 1) . The total duration of anaesthesia was 100 minutes. The fish was also given an intraperitoneal dose of enrofloxacin (10 mg/kg) during surgery to reduce the possibility of a secondary bacterial infection. Butorphanol at a dose of 0.1 mg/kg was given subcutaneously at the end of the surgery to reduce the sensation of pain.
Surgical procedure
The scales were removed from the area of the incision site with forceps. A ventral midline abdominal incision was made, beginning immediately caudal to the base of the pectoral fins and extending to within 1 cm of the cloaca. An osteotome was used to separate the pelvic girdle along its midline. Gelpi perineal retractors were used to keep the coelomic incision open. There was a large solid mass in the abdominal coelom which extended caudally from the liver to the pelvic inlet, and was compressing the internal organs dorsally and to the left. Sharp and blunt dissection were used to free the mass from its attachments to the liver, body wall and kidneys. Larger blood vessels supplying the mass were divided and ligated with 4-0 polypropylene suture (Prolene; Ethicon) and bipolar cautery was used to electrocoagulate the smaller vascular pedicles. The pelvic osteotomy was repaired with 2-0 stainless steel cerclage wires. The muscle wall was closed with 3-0 polyglyconate (Maxon; Davis & Geck) in a simple continuous pattern and the skin was closed with 4-0 polypropylene in a continuous Ford interlocking pattern.
Postoperative course
The fish recovered from the anaesthesia and surgical procedure without complications. The air space in the coelomic cavity caused the fish to be positively buoyant so 110 ml of air was aspirated from the abdomen to correct the problem. The skin sutures were removed 25 days after the surgery. Grossly, the neoplasm was firm, white to light tan, and lobulated with a thin, orange capsule over several of the sections (Fig 3) . There were multiple dark red, depressed areas interpreted to be tumour necrosis. Histologically, the neoplasm was densely cellular, well circumscribed, and partially encapsulated by a thin band of fibrous connective tissue. No adjacent normal tissue was present either grossly or microscopically. The neoplastic cells were highly pleomorphic and arranged in numerous different pattems. Most of the tumour was composed of broad bands and intersecting bundles of closely packed spindle cells with minimal intervening fibrous stroma (Fig 4) (Crisp 1854 , Ronca 1914 , Schlumberger and Lucke 1948 , Wellings 1969 and papillomas, squamous cell carcinomas, and a branchioblastoma have all been described in koi in recent years (Wildgoose 1992, Wildgoose and Bucke 1995) . The authors believe that this is the first report of the successful surgical removal of an abdominal sarcoma from a koi.
The extent of the abdominal incision was determined by the size of the mass. The incision initially extended to just cranial to the pelvic girdle; however, greater caudal exposure for the excision of the mass necessitated an osteotomy of the pelvis. The pelvis appeared to heal without complication and the fish did not experience any ill effects as a result of the osteotomy. The use of bipolar cautery during surgery proved to be invaluable in controlling haemorrhage. Air should have been removed from the abdominal coelom by suction when the muscular layer was closed, to avoid the need to remove the air by abdominocentesis after surgery.
Tricaine methanesulphonate is an FDA-approved and widely used anaesthetic for fishes (Stoskopf 1995) . Most fish experience an excitatory stage of anaesthesia, followed by sedation, a loss of equilibrium and finally a loss of any reactivity; it is desirable to maintain anaesthesia at this level. Mild opercular movements should be maintained and the gills must be bathed sufficiently with anaesthetic water. The anaesthetic effects of tricaine methanesulphonate can be quickly reversed by diluting the concentration and placing the fish in fresh, clean water.
The surgical removal of this tumour relieved unnatural pressure on the internal organs and the body wall and corrected the skin ulcer condition. 1992 , DiPietro and others 1993 , Bello and Laningham 1994 , Monahan and others 1995a , b, Solari Basano and Genchi 1996 . However, little is known about for how long after the administration of moxidectin the intestinal parasites are removed and the shedding of eggs is reduced. The present dose confirmation trial was designed with particular attention to these time periods.
Materials and methods
Sixteen ponies of both sexes, one to two-and-a-half years of age, were purchased from three enterprises (two, three and 11 animals), in Eastern Lower Saxony, Germany, and housed in the same stable in November. All the animals had been on pasture during the previous summer and autumn with little or no antiparasitic treatment, and were naturally infected with strongyles as shown by faecal examinations. In January, 13 weeks after they were housed the ponies were weighed and allocated to one of two similar groups of eight, on the basis of source, faecal egg counts and sex. The treated group M ponies had a mean (sd) bodyweight of 121 (47) 
